Metric Trracking
PData Evaluation
(MTDE)
Support for STS



What Is Tracking Data?

Jiracking data consists ofi angle, range, and range-rate
measurements between the Shuttlierand' a tracking antenna
located either on the ground of In Space.

Stations with tracking antennas that transmit Shuttle tracking
data to the Flight Dynamics Facility: (FDE):

s Space Network (SN) Stations
s \White Sands, New: Mexico
s Guam Island

= Ground Network (GN) Stations
s Merritt Island, Florida
= Santiago, Chile
s NASA and DOD: radars




What does MTDE do with tracking data?

MIDE uses tracking data to: perform network: validation and'calibration.

= Network validation'assures high quality: tracking data from GN/SN by:
s detecting problems
= |Solating causes to the lowest subsystem possible
= WOrking with network personnel to, correct the problems

s Network: calibration characterizes the performance ofi individual
trackers, antennas, and NEtworks by maintaining:

s d database ofi G\ performance statistics
= d database ofi SN performance statistics

MIIDE uses tracking data to perform orbit determination (OD)

s Goddard Trajectory: Determination System (GTDS) s the orbit
determination software used by MIDE personnel to evaluate the data.



HOW are tracking data residuals usea?

- MIIDE personnel analyze tfacking data residuals toraetect network
Problems, WRICH are KNeWn as anemalles.

1550 1551 1552 1553 1554 1555 1556 1557 1558  15:50
Time (UTC)

Sample Range Drift

- MIDE persoennel notify: SN personnel at Wnite'Sands, Fousten Nav,
GIN'personnel at Wallops and otner: tracking stations about tracking
data anomalies that could adversely affect orbit determination and
Spacecraft acquisition.
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The OD process Acquisition data tells
produces a spacecraft Spacecraft acquisition each ground station or
ephemeris, which is a data based upon the TDRS where and when
collection of predicted ephemeris is generated. to point its antenna in

spacecraft vectors. order to communicate
with the spacecraft.

If the acquisition data is bad,
then the tracking station may
have problems acquiring the
spacecraft and downloading
telemetry data.

lion data based upon poor quality tracking data could cause a

lo:;:; 0 dfit acquisition and telemetry data.
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STS Support by MTDE

MIIDE personnel participate in SIS pre-launch data flows

MIIDE personnel provide tracking data validation and calibration for
all'STS missions.

MIIDE personnel provide orbit'determination for SIS using real-time
automation software SS21..

MIIDE personnel produce a daily: SIIS Report which
= Provides tracking data analysis information for each SIS tracking
event supported by TODRS
s Provides; a description of SIiS tracking data anomalies
= Contains daily:and mission statistics summarized for each TDRS



